In assessing the nutritional status of populations, it is becoming increasingly common to measure not only the total food intake but also the energy expenditure of groups of individuals. I t is often difficult to compare the results obtained by different authors in such studies of energy expenditure because of the diverse ways in which these results may be expressed. The metabolic cost of a period of work, or of any particular activity, may be given as gross Cal. or net Cal.; net Cal. may involve a deduction for basal metabolism (B.M.R.) or for specific dynamic action (s.D.A.) or for both. These results may then appear as Cal
Others are from the following: Garry, Passmore, Warnock & Durnin (1955); Durnin & Mikulicic (1955); Durnin, Blake & Brockway (1957) and some are from unpublished results obtained in this laboratory. Scatter diagrams were made with results of energy expenditure in some general activities as the ordinate and surface area or body-weight as the abscissa. The activities included sitting, standing, walking on the level, walking on an incline, and also two arm exercises. Here then is a range of activities where the body-weight both would and would not be expected to influence the results.
Multiple regression analyses were done on these results, with gross body-weight in kg, surface area in m2 (calculated from the Du Bois formula), and energy expenditure in Cal./min as the three variables.
RESULTS AND DISCUSSION
The results of the multiple regression analysis for each separate set of values (that is the values for sitting, for standing, for the two exercises on an arm ergometer, and for walking on the level and on an incline on the treadmill) were all of a uniform pattern. The simple correlation coefficients show a high correlation between gross body-weight and surface area, and no significant difference between the correlation coefficient for energy expenditure and body-weight and that for energy expenditure and surface area. The separate simple correlation coefficients were as shown in Table I . (The small differences in the correlation coefficients between body-weight and surface area are due to the fact that the groups of subjects differed somewhat for the separate activities.)
The multiple regression analysis of energy expenditure on body-weight and surface area showed quite clearly that there was no purpose in using surface area, rather than body-weight, as a standard of reference. Both are apparently equally useful, but weight is easily and accurately measured whereas surface area is not a measured unit but a calculated one; the error involved in the calculation may sometimes be considerable for any one individual.
Where there is no movement of the body as a whole, it might be expected that surface area would be of most importance in regulating the energy expended. Yet obviously it has no greater import than body-weight. This problem has been discussed by other writers in some detail. For example, Kleiber (1956) has dealt very interestingly and at some length with the philosophical, psychological and some of the physiological implications. I n his review, he also mentions recent work on the use of the fat-free body mass as a standard of reference. At present, for many reasons, this measurement is of dubious value in the great majority of metabolic studies. The methods for determining fat-free body-weight are of unknown accuracy; they are very obviously by no means generally applicable, especially in field work. Moreover body fat, within the limits commonly met with in physiological research, cannot be ignored when one is concerned with measurements of energy expenditure. It is highly unlikely that the use, as a standard of reference, of fat-free body-weight rather than of gross bodyweight will be an appreciable improvement. It should also be repeated here that, in this context, the use of any unit of reference, whether it be 'per m2' or 'per kg', implies a fundamental biological error on the part of the perpetrator. Such use infers that the (straight) regression line passes through the origin; a straight regression line may fit the data adequately but if this line does not pass through the origin (which generally it will not do) the use of a ratio correction is not justified.
If young children are excluded and only adolescents and adults considered, it seems probable then that gross body-weight is as suitable a standard as is known at present for dealing with measurements of energy expenditure. The only important exception to this general statement is in comparative physiology, where possibly surface area may be a more useful index.
With regard to the unit of time, as has been mentioned by Passmore & Durnin (1955) , values expressed as Cal./h may be misinterpreted; very few activities, apart from sleep, are carried out at a steady rate over such a long period. It is much more common for both work and leisure to occur in periods of varying intensity lasting for some minutes only. It would therefore appear to be much more logical to express results as Cal./min. T h e use of net values instead of gross is somewhat more complex, and it has been common in the past to give energy expenditure in net Cal. with a deduction, usually for B.M.R. Very seldom is the B.M.R. actually measured-it is derived from tables. Again, the error here may sometimes be considerable, and it appears rather illogical to make a deduction which, for any activity involving exercise, will be very small and of unknown accuracy. I n conclusion, it would be most useful to have results obtained by indirect calorimetry expressed in a consistent manner, which would certainly aid easy comparison
